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The Army Research Institute Aviation Research and Develop-
ment Activity (ARIARDA) at Fort Rucker, Alabama, is responsible
for providing timely research and development support in aircrew
training for the U.S. Army Aviation Center (USAAVNC). Research
and development activities are conducted in-house and augmented
by contract support as required. This technical report documents
contract work performed by ARIARDA in support of the Directorate
of Gunnery and Flight Systems (DGFS) at the USAAVNC.

The success of the U.S. Army attack helicopter mission
depends on the effectiveness of the unit helicopter gunnery
training programs. In turn, the effectiveness of the training
programs dependd' on the optimal use of the expensive resources
that are required to train and sustain proficient attack avia-
tors: personnel, flight hours, ammunition, gunnery ranges, and
training devices. This report documents the results of a survey
of active Army and National Guard aviators and unit commanders
that was conducted to address three primary gunnery training
issues: the minimum requirements for and current use of ammuni-
tion, the availability and use of gunnery ranges, and the avail-
ability and use of helicopter simulators. In addition, the sur-
vey addresses other areas of interest in the management of the
attack aviation force.

The results of the Ammunition and Gunnery Survey are being
reported in two volumes. Volume X is a summary of the major
results of the research and Volume II is a detailed final report
on the survey data. The major findings of this research have
been briefed to the Deputy Commanding General for Training,
Training and Doctrine Command; the Director of Training Depart-
ment of the Army Management Office; the Commanding General
USAAVNC; Director, DGFS; and at the Helicopter Gunnery Manual
User's Conference.

EDGAR M. JOHNSON
Technical Director
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ARMY AVIATION AMMUNITION AND GUNNERY SURVEY
VOLUME I: EXECUTIVE SUMMARY

INTRODUCTION

The successful accomplishment of the U.S. Army attack
helicopter mission depends upon the effectiveness of the unit
helicopter gunnery training programs. Currently, the Army
delegates to each unit commander the authority to develop,
implement, and evaluate a training program to qualify and
sustain the unit aviators' proficiency in aerial gunnery.
That is, each unit commander is required to tailor a gunnery
training program to meet the specific needs of the unit's
personnel and to fulfill the unit's mission. As a conse-
quenue of this policy, however, the gunnery training programs
vary in content and quality from one unit to another.

The accomplishment of effective unit training requires
not only careful planning and execution, but also a large
expenditure of resources (e.g., ammunition, flight hours, and
gunnery range time). In response to the need for st~andardi-
zation arl because of the competition for training resources,
the Army formed the Standards in Training Commission (STRAC)
in 1982 to (a) develop standards for training on all Army
weapons systems, (b) develop notional training programs to
meet the standards, (c) integrate existing training devices
and simulators into the training programs, and (d) determine
the amounts of ammunition required to support the training
programs for each branch (FY 86 STRAC Evaluation Final
Report, 1987).

In 1985, STRAC published the Standards in Wgapona
Train." manual as Department of the Army Circular (DA CIR)
350-85-4. This manual establishes the training standards for
units on the basis of their Training Readiness Condition
(TRC) and specifies the amount of ammunition that should be
expcnded to meet the standards. For example, STRAC autho-
rizes 160 rounds of 2.75-inch Folding Fin Aerial Rockets
(FFARs) per airframe for TRC A units, 150 FFARs per airframe
for TRC B units, and 80 FFARs per airframe for TRC C units.
However, all units do not always receive the full authoriza-
tion of ammunition; in other cases, units may not expend
their full allocation because of internal (e.g. maintenance)
or external (e.g., limited access to ranqes) factors.
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In October 1986, the U.S. Army Aviation Center (USAAVNC)
published a Field Manual (FM 1-140) entitled Hlicopter
Ginnaryto assist unit commanders in establishing an effec-
tive gunnery training program. The manual explains funda-
mentals of ballistics and gunnery techniques, describes the
aerial weapons systems on all attack helicopters, and
discusses the administrative and logistical considerations
required for the training program. Within the constraints
imposed by STRAC, FM 1-140 establishes the gunnery tasks and
performance criteria for aviators to qualify on and sustain
individual, crew, team, and CALFEX/JAAT (Combined Arms Live-
Fire Exercise/Joint Air Attack Team) proficiency. The manual
presents flexible gunnery tables that delineate the flight
conditions, types of targets, ranges to targets, type and
amount of ammunition to be fired, and the desired target
effect for each level of qualification. Because the tables
are flexible, the unit commander can select target arrays
that are appropriate for his aircraft, mission, and gunnery
resources in developing the unit's gunnery training program.

Despite the attempt by STRAC to standardize the gunnery
training requirements for each branch of the Army, the esca-
lating costs of ammunition and diminishing resources have
resulted in an ongoing evaluation of ammunition allocations.
In December 1986, USAAVNC representatives participated in a
meeting at Department of the Army (DA) Headquarters to obtain
the DA Management Office Director of Training's (DAMO-TR)
approval of the STRAC ammunition standards and strategies for
the Aviation Branch. The initial indication from the DAMO-TR
was that the FYAR authorization would be cut by approximately
50%. The DAMO-TR agreed to delay the reduced allocation of
ammunition for one year to permit the Aviation Branch to
collect the data needed to justify its ammunition requests.
In January 1987, the Commanding General of the USAAVNC
directed that a survey be administered worldwide to attack
helicopter aviators and unit commanders in the active Army
and National Guard to determine the needs of Army aviation in
training and sustaining the required gunnery skills.

REPORT ORGANIZATION

The results of the survey are being reported in two
volumes. Volume I, the Executive Summary, presents an over-
view of the major results and is Intended for early distribu-
tion. In the Executive Summary, a sample of data tables and
figures are presented to show the types of information that
can be found in the final report. Volume II, the final
report, presents a detailed description of the survey results
and is intended for audiences interested in in-depth analyses

2



of the data. The final report presents complete data tables
and figures, and includes copies of the survey materials as
appendixes.

Volume I, the Executive Summary of the survey research,
is organized into the following sections:

8 survey purpose,
a survey development,
* survey sample,
* survey results and discussion, and
* summary and conclusions.

SURVEY PURPOSE

The survey research is designed to provide an empirical
data base of information needed to address three major
problem areas. First, the research is intended to document
the current utilization of ammunition in aviation gunnery
training and to compile estimates of the amounts of ammuni-
tion required to maintain specified STRAC readiness condi-
tions. In addition to formulating the ammunition allocation
requirements, the resulting data base will be used to develop
a new gunnery training manual.

The second major problem area is the lack of adequate
ranges for training and qualifying unit aviators. Many of
the ranges presently available to aviation unit commanders
lack the targetry, scoring devices, and space required for
effective training. Furthermore, field units report that
limited access to the ranges at desirable training times or
for sufficient periods of time inhibit the gunnery training
and make it difficult to maintain the required readiness
conditions. The survey research is intended to document the
availability, type, and utility of gunnery ranges currently
in use by AMmy aviation units.

The final major problem area is the lack of empirical
data on the utilization of flight simulators and their
effectiveness for weapon systems training. Theoretically,
flight simulators can reduce the impact of the first two
problems. That is, weapons training can be conducted without
physical ranges and without incurring ammunition costs. How-
ever, there are no systematic data about which tasks can be
trained effectively in simulators, the amount of simulator
training that is most cost-effective, nor the extent to which
flight simulator training can offset the need for firing
weapons in the aircraft. This problem is compounded by the
fielding of a single configuration of the AH-1S Flight and
Weapons Simulator (FWS) that is used by unit aviators who fly

3



S.4.,

different configurations of AM-1 helicopters (e.g., AH-IG,
AH-lS Modified (MOD), and AN-IS Production (PROD) models).
The FWS is configured like the AH-1S Fully Modernized (MC)
helicopter. The survey research is designed to collect
information mbout the utilization of flight simulators for
aerial weapons training.

In addition to the major problem areas, the survey
includes questions about the management of the attack avia-
tion force (e.g., aviator demographic characteristics) and on
ancillary gunnery issues (e.g., door gunnery).

SURVEY DEVELOPMENT

Survey development began with a review of the relevant
literature, the current aerial gunnery training manual (FM 1-
140), the STRAC manual (DA CIR 350-85-4),and a previous STRAC
questionnaire. The USAAVNC Directorate of Gunnery and Flight
Systems (DGFS) Study Group then delineated the Essential
Elements of Analysis for the survey. Approximately 100
preliminary survey items were drafted in the following ten
topic areas covered by the Essential Elements of Analysis:

* personal data about the respondent,
* military experience of the respondent,
• flight experience of the respondent,
* present duty assignment of the respondent,
• suitability of current gunnery training publications,
• weapon systems on the aviator's primary aircraft,
* ammunition allocated and fired during the 1987

training year,
• utilization of gunnery range facilities,
* utility of flight simulators for gunnery training and

qualification, and
* door gunnery training.

The preliminary survey items were administered to
approximately 50 attack aviators by DGFS personnel. The
results of this pretest were used to produce a second draft
of the Ammunition and Gunnery (A & G) Survey. The second
draft was divided into two forms: Form A for the unit
aviators and Form B for the unit commanders. Many of the
items on the two forms are similar in content, but the unit
aviator was instructed to respond to the items with respect
to himself and the unit commander was instructed to respond
to the items with respect to his entire unit, except for
personal data and experience of the respondent.

4



An extensive pretest of the second draft of the survey
was scheduled but had to be cancelled because of adminis-
trative problems at the participating installations. A
complete pretest could not be rescheduled because of the one-
year suspense stipulated by the DAMO-TR. As a consequence,
the survey was developed without benefit of further pre-
testing. DGFS personnel, acting as aviation and gunnery
subject matter experts (SMEs), and Army Research Institute
Aviation Research and Development Activity (ARIARDA) person-
nel, acting as survey development and analysis SMEs, reviewed
and edited the final versions of the survey forms and pre-
pared the required ancillary materials (e.g., letters of
instruction). The surveys were subsequently approved by the
U.S. Army Soldier Support Center and then reprodnced for
administration.

Form A contains 68 items that address nine of the ten
topic areas listed aboves no questions are posed to the unit
aviators about door gunnery. Form B contains 78 items that
address all ten topic areas. Some of the items ask for
objective data that can be obtained from records, and other
items ask for subjective opinions from the respondent. The
surveys are much more comprehensive than the number of items
indicates. That is, many items have multiple sections or
require a series of responses. Although all the items would
not apply to all respondents, there are 472 codable responses
on Form A and 644 codable responses on Form B. In addition,
both forms have several open-ended response items.

SURVEY SAMPLE

The A & G Survey was distributed to a sample of Active
Army (AA) and National Guard (NG) aviators and commanders in
3ttack helicopter units. Form A of the survey was distrib-
uted to 1190 AA and 806 NG attack aviators. Form B of the
survey was distributed to 202 AA commanders and 160 NG
commanders of varying levels of attack helicopter units
(e.g., troop, company, battalion, and brigade). The majority
of the surveys were mailed to installation points-of-contact
for administration. The remainder of the surveys were dis-
tributed or administered by DGFS personnel conducting visits
to field units, primarily to U.S. Army, Europe (USAREUR)
units in the Federal Republic of Germany.
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Considering the length of the surveys and the relatively
short suspense that was required to meet the DAMO-TR's dead-
line, the response rate for both forms was very adequate.

4 Aviators returned 810 usable Form A surveys for an overall
41% response rate. In addition to the usable surveysu 184
Form A surveys were returned unused or incomplete. The
response rate from all major commands was at least 30%, while
the response rate from USAREUR aviators was 78%; the on-site
data collection by DGFS personnel probably contributed to the
very high USAREUR response rate. Of the 810 aviators, 39.1%
belonged to Forces Command (FORSCOM), 27.2% belonged to
USAREUR, 1.9% belonged to the Eighth Army (EUSA), and 31.9%
belonged to the NG.

Unit commanders returned 127 usable Form B surveys for
an overall 35% response ratel 35 Form B surveys were returned
unused or incomplete. None of the ten EUSA surveys were
returned. The rate of responding from the other major
commands ranged from 29% to 57%. Again, the response rate
from USAREUR was the highest. The percentage of the 127 unit
commanders that belonged to each major command are similar to
the aviator percentages: 37% belonged to FORSCOM, 26.8%
belonged to USAREUR, and 36.2% belonged to the NG.

ReMponsm Rate Reporting

There are substantial differences in the number of
respondents who answered many of the survey questions. In
some cases, a question does not apply to all respondents and,
in other cases, some respondents simply did not answer a
question. In reporting the data, the number of respondents
(e.g., D - 120) who answered a particular question will be
given if it is less than the total sample (e.g., 127 unit
commanders).

rmnponant_ fiviaion

The data were analyzed separately for the AA and NG
respondents because of the major differences in the types of
aircraft flown, training resources and standards (e.g., most
AA units are TRC A or B while most NG units are TRC C), and
unit mission. Of the aviator sample, 545 respondents identi-
fied themselves as AA and 259 identified themselves as NG; 6
respondents did not identify their component. Of the comman-
der sample, 80 respondents identified themselves as AA and 43

• • i i a i i I I i6



identified themselves as NG; 4 respondents did not identify
their component.

kviatar D mraphian

The demographic characteristics of the Form A respon-
dents are presented in Table 1. The majority of aviators are
Warrant Officers rather than Commissioned Officers. The
majority of AA aviators are in grades W01 and CW2, while the
NG aviators are more evenly divided among the Warrant Officer
grades. With the exception of number of years on active
duty, the NG aviators have considerably more experience in
terms of age, years of flight duty, and combat experience.

Table 1

Aviator Sample Demographic Characteristics

SANational Quard

Rank: Number (Percent)
WOl - CW2 347 (63.7) 111 (42.9)
CW3 - CW4 116 (21.3) 116 (44.8)
ILT - 2LT 66 (12.1) 19 (7.3)
CPT - MAJ 16 (2.9) 13 (5.0)

Age
Median 28 38
Range 20 - 46 23 - 51

Years on Active Duty
Median 7.2 4.0
Range 1.1 - 24.4 0.0 - 26.2

Years on Flight Duty
Median 3.8 11.3
Range 0.0 - 21.2 0.0 - 29.8

Combat Experienced
Number (Percent) 52 (9.5) 65 (25.1)

L±.m.L The number of respondents were 545 Active Array (AA)
and 259 National Guard (NG) except for Age (a - 540 AA and
254 NG).
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However, 85.6% (a - 536) of the Ah aviators reported them-
selves as crew qualified while only 61.5% (a - 247) of the NG
aviators reported themselves as crew qualified. The results
were similar, although lowr, for self-reports of team quali-
fication: 59.4% (a - 532) of AA aviators and 43.7% (n - 245)
of NG aviators reported themselves as team qualified.

Unit Qnmmmnder namn"raRhWA

The demographic characteristics of the Form B respon-
dents are presented in Table 2. The majority of the comman-
der respondents held the rank of Captain or Major. The ranks
also reflect the primary duty position held by the majority
of the respondents. Among AA respondents (a - 78), 17.9%
were listed as battalion or brigade commanders, 70.5% were

Table 2

Commander Sample Demographic Characteristicsi

Ata Ary ational MiArd

Rank: Number (Percent)
ILT - 2LT 8 (10.3) 7 (16.7)
CPT - MAJ 56 (71.7) 32 (76.2)
LTC - COL 14 (18.0) 3 (7.1)

Age
Median 30 36
Range 23 - 47 23 - 48

Years on Active Duty
Median 8.3 4.0
Range 2.3 - 25.0 0.0 - 13.7

Years on Flight Duty
Median 6.0 7.0
Range 1.7 - 21.5 1.3 - 19.7

Combat Experienced
Number (Percent) 14 (17.5) 8 (18.6)

li The number of respondents were 545 Active Army (AA)
and 259 National Guard (NG) except for Rank and Years on
Flight Duty (1 - 78 AA and 42 NG).
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listed as company or troop commanders, and 11.5% were listed
as holding other positions within the unit (e.g., Executive
Officer, Operations Officer, Platoon Leader). Among the NG
r6spondents (W - 42), 7.1% were listed as Battalion or
Brigade Commanders, 71.4% were listed as Company or Troop
Commanders, and 21.4% were listed as holding other positions.

The differences in experience observed between Ah and NG
commanders was much smaller than between the aviators in each
component. NO commanders were somewhat older, but AA comman-
ders had nearly twice as much time on active duty. There
were only very small differences in years of flight duty and
the percentage who had combat experience.

Unit Chir~a~taZJAJJ&&

Of the AA commanders, 61.2% reported that their units
were TRC A, 15% reported TRC B, and 1.3% reported TRC C;
however, 22.5% did not respond. Of the NO commanders, 4.7%
reported that their units were TRC A, 4.7% reported TRC B,
and 74.4% reported TRC C1 16.2% did not respond. The rela-
tively large percentage of commanders who did not respond to
this item may be attributed to the new Army Table of Organi-
zation and Equipment (TO&E). Under the "J" series TO&E,
company commanders are not required to maintain training
reporting records and would not necessarily know their TRC
status. In addition, many of the respondents who held
positions other than unit commander may not know the unit's
TRC level.

The commanders were asked to indicate the types of
attack aircraft that were assigned to their units; this item
permitted multiple responses so the totals add to more than
100%. As shown in Table 3, the majority of AA units were
assigned the AH-IS (MC) Fully Modernized Cobra and the
majority of NG units were assigned the UH-I C/M helicopter.
At the time that the survey was administered, the AH-IS
Production Model and the AH-64A Apache were assigned only to
AA units.

SURVEY RESULTS AND DISCUSSION

There is an extremely large number of possible analyses
of the A & G Survey data that can be conducted because of the
hundreds of codable items on each form and the many ways in
which this extensive data base can be partitioned. Part of
the benefit of establishing a data base is to permit ques-
tions that arise after the data are collected to be answered

9



Table 3

Number and Percentage of Component Units Assigned Each
Aircraft Type and Series

&Qtfga ArzMX NAtinnrQ1 MIA"d( - 78) ( - 41)

fiGrEaUT 2=4a andA XimA f I

AH-1G 0 0 1 2.4
AH-IS (ECAS) 8 10.3 1 2.4
AH-IS (MC) 45 57.7 2 2.4
AH-iS (MOD) 15 19.2 16 39.0
AH-IS (PROD) 8 10.3 0 0
AH-64A 8 10.3 0 0
UH-I C/M 1 1.3 23 56.1
UH-IH 14 17.9 11 26.8

Hat.z. The following abbreviations are used in Table 3: Nr -
number of commanders responding who indicated that each type
of aircraft was assigned to their unit; ECAS - enhanced Cobra
armament system; MC - modernized Cobra; MOD - modified; PROD
- production. The % column may total more than 100 since a
unit may be assigned more than one type or series of
aircraft.

without conducting additional research. The results of the A
G G Survey that address the major problem areas of interest
in this project are summarized in the following sections:

• FY87 training characteristics,
• gunnery ranges,
• flight simulators, and
* estimated training requirements.

The results are presented using the appropriate descrip-
tive or inferential statistics for each variable. For those
items that are categorical (e.g., items that provide only a
yes or no response), only the number and percentage of
respondents are reported. For most items, the median (Mdn)
and interquartile range (1QR) are reported as measures of
central tendency and dispersion because of the highly skewed
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distributions of responses. The median is the 50th per-
centile (i.e., middle) score and the interquartile range
includes the scores between the 25th and 75th percentiles
(i.e., the endpoints of the middle half of the scores) of a
distribution. These statistics describe the responses with-
out being highly biased by extreme scores. An example of an
extreme score for all aviators would be the number of annual
flight hours of an instructor pilot (IP).

If appropriate and interpretable, the arithmetic mean
and standard deviation (5U2) are reported instead of the Mdn
and ICRs for example, ratinos of the training value of a
simulator on a seven-point scale are reported using the mean
and IM of the responses. Finally, statistical teats are used
to determine if significant differences exist in a variable
between two or more subsamples of respondents. For example,
a tL-test is used to determine if there are significant
difference, in the perceived training value of the FWS
between aviators who fly different AM-iS models.

Flight hauzA. Table 4 shows the number of respondents
who flew each type of helicopter during Fiscal Year 1987
(FY87), and the median number of flight hours that were
logged in each aircraft type. Respondents were permitted to
indicate the number of flight hours that they logged in their
primary and secondary aircraft, if any. Unit commanders
logged the most flight hours in OH-58 Aeroscouts, AR aviators
flew most often in one of the AH-iS series, and NG aviators
flew most often in the UH-lC/M models. As expected, the
median number of flight hours was generally much higher for
the AA respondents than for the NG respondents.

Ammunnition fired. Table 5 shows the number of aviators
who fired each type of ammunition and the median number of
rounds of each ammunition type that wan fired during FY87.
Unit commanders were asked about the am0ount of ammunition that
was fired by the unit, but not about ammunition that was fired
individually. As expected from the types of aircraft flown by
the component units, the majority of AA aviators fired the
20-mm gun during FY87; the 7.62-mm was fired by more NG
aviators than any other gun. The AA aviators generally fired
larger amounts of ammunition than the NG aviators, regardless
of type. The median number of FFARs fired by the aviators
approximates the STRAC authorizations for the respective TRC
levels. Only a small number of aviators indicated that they
had fired a TOW missile during FY87, and none had fired a
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Table 4
Flight Hours Logged by Respondents during FY87 in each
Helicopter Type

Active National Active National

!HI (MC/ECAS) 1015 0 l0!23 3 2
AH-IS(MOD/PROD) 4113 7 50 122 120 78 90
AN-64A 8124 0 0 1 150 2 94
0R-58 45 120 12 80 11 145 10 123U-IC/M 0 0 2 78 0 0 104 100

UH-IH 7 75 8 87 7 Ill 22 88

Xnta The following abbreviations are used in Table 4: n -
number of aviators responding to each iteml Ma - the median
number of flight hours logged; MC/ECAS - modernized Cobra/
enhanced Cobra armament system; MOD/PROD - modified/
production.

Table 5

Median Rounds of Ammunition Fired by Aviators during FY87

Agt -- •Nmyatinnal tnard

ation EL n a
7.62 mm 80 4250 113 3000
20 mm 329 900 31 700
30 mm 76 950 4 750
40 mm 68 200 58 200
2.75 in. HE 452 70 145 35
2.75 in. Smoke 102 15 12 6
2.75 in. Illumination 211 10 45 10
TOW Mi3sile 56 1 17 1

n1too The following abbreviations are used in Table 5: n -
number of aviators responding to each item; Md - the median
number of rounds fired by each aviator for each type; mm -
millimeters; in. - inch; HE - high explosive; TOW - tube-
launched, optically-tra(...ed, wire-guided.
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HELLFIRE missile. During most of FY81, there was a moratorium

imposed on missile firing as a safety precaution.

* 4 IilI.in •a~u~¶lm. The DA CIR 350-85-4 standards specify
the percentages of airframes that must be manned by crew,
team, and CALFEX/JAMT qualified aviators for each TRC level.
For example, TRC A units must have 75% of their airframes
manned by crew qualified aviators and 660 of their 'airframes
manned by team and CALFEX/JAAT qualified aviators, Only
22.7% of the 60 AM.commanders who responded indicated that
their unit met the DA CIR 350-b5-4 standards, and 40% indi--
cated their unit did not meet the standards. Only 5.1% of 38
NG commanders i.ndicated that their unit met the standards,
and 64.1% indicated their unit did not meet the standards.
The other respondents did not know if their )n it met the
standards. These results corroborate the findings of an
earlier STRAC survey (STRAC, 1987).

The commanders of the 29 AA azd 24 N1 units that did not
meet the standards indicated that tht lack of ammunition
(82.8% of hA and $2.5% of N0 units) was the most common
reason for not meeting the standavds. Only 23.1% (a - 52) of
AA commanders and 33.3% (a - 27) of NO commanders indicated
that their unit's ammunition allocation was adequate to main-
tain their TRC level, Furthermore, 58.3% (U - 60) of A and
76.9% (a - 26) of NO commanders indicated they could not
achieve the 75% crew qualification criterion with their
current ammunit.1on allocation.

However, an insufficient allocation of ammunition was
not the only problem faced by tho units in their gunnery
training program; 32.3% (A - 65) of AA and 44.4% (n, - 36) of
NG respondents indicated their. unit had roturned ammunition
unfired in FY87. The most common reasons for returning
unfired ammunition were (a) armament problems, (b) having
improper types of ammunition for the unit's weapon systems,
(c) low range priority, and (d) range scheduling problems.
Aircraft maintenanoe problema, inclement weather, and an
inadequate numnbir of IWa and unit trainers (UTs) also were
cited by many NG units.

Gunnery Ranaea

As noted above, the availability of gunnery ranges was a
problem for omny units. Only 38% (A - 71) of AA commanders
and 31.3% (A - 32) of NG commanders indicated that sufficient
range time was available for all essential tr'aining opera-
tions. Furthermore the types of available ranges were not
optimal. Only 12.1% (n - 533) of AA aviators and 3.2%
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- 251) of NG aviators indicated that they had fired on a
fully instrumented, multipurpose range complex (11RC). The
most common types of ranges used by the units were designed
for armor or artillery gunnery, or were general purpose
impact ranges. Only a small percentage of the ranges used
for aerial gunnery training were designed for or specifically
adapted for helicopter gunnery.

On the ranges used by the respondents, the most commonly
used method of scoring target effect was an airborne obser-
ver. The respondents were asked to rate the adequacy of the
target effect scoring at the gunnery ranges used by their
units. On a scale of 1 - highly inadequate to 7 - highly
adequate, the mean rating for the closest range was 3.40 (SU
- 1.59) by 488 AA aviators and 3.1 (sl- 1.71) by 198 NG
aviators. The scoring adequacy ratings by unit commanders
and the ratings for the second closest ranges were slightly
lower than the aviator ratings for the closest range. A
large majority of all respondents indicated there was a need
to improve the scoring equipment and methods on their ranges.

The median number of trips that the aviators made to the
closest range and the number of times that they practiced
live fire in FY87 was two for both the AA and NG aviators.
The ZQR for the number of trips and live-fire opportunities
was one to three. Of the 437 AM aviators responding, 95%
made four or fewer trips to the closest range during FY87; of
the 163 NG aviators responding, 92% made three or fewer trips
to the closest range. The median distance to the closest
gunnery range was 35 air miles (IOR - 10-100) for 463 AA
aviator respondents and 80 air miles (XQR - 50-134) for 163
NG aviator respondents. The second closest range was gener-
ally much farther away from the units (60 and 200 air miles
for 216 AA and 127 NG aviators, respectively) and was used
approximately half as many times as the closest range.

E]liht SimulfttoZA

There are substantial differences between the AA and NG
units in their use of flight simulators for training. Among
79 AA commanders, 88.6% indicated that their units used
flight simulation as part of their gunnery program. In con-
trast, only 38.5% of 39 NG commanders indicated that their
unit used simulation for gunnery training. The major reasons
for this difference is (a) many of the NG aircraft (e.g.,
UH-1C/M) do not have a field simulator, and (b) access to the
AH-1S FWS simulator is limited. None of the NG units had a
simulator located at their installation while 40.3% of the 72
AA commanders responding reported having a flight simulator
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available at their installation. Of 32 AA and 11 NG comman-
ders that were not co-located with a flight simulator, the
median distance to the closest simulator was 60 (IQR - 35-
350) and 240 (IQR - 140-350) 3urface miles, respectively.
Among the respondents that received training in a simulator
during FY87, the median number of trips made to the simulator
was 5 (IQR - 2 to 11) for AA aviators (n - 412) and 1 (IQR -
I to 2) for NG aviators (n - 99). Because of their limited
utilization, no further data on simulator training by the
National Guard are presented in this summary.

The A aviators were asked a series of questions about
the training they accomplished in flight simulators. When
asked which training device simulated their primary aircraft,
416 indicated the AH-iS FWS, 87 indicated the AH-64 Combat
Mission Simulator (CMS), and 6 indicated the UH-l Flight
Simulator (UH-lFS)) the remaining aviators either did riot
respond or indicated that a simulator did not exist for their
primary aircraft.

The AA aviators (n - 466) reported logging a median of
20 hours (IQR - 10 - 30) in the flight simulator for their
primary aircraft during FY87. The annual simulator training
requirements are 20 hours for UH-i and AH-i aviators and 30
hours for AH-64 aviators, although these requirements may be
reduced or waived (e.g., for IPm or if there in no simulator
at the installation). In addition, 440 aviators reported
spending a median of 50% (IQR - 20 - 70) of their simulator
hours on weapons system training. Finally, 160 of 448 AA
aviators reported using the simulator to qualify on their
primary aircraft's weapon systems.

The respondents also were asked to rate the training
value of the flight simulator for 12 types of training:
weapons system switchology, compensating for interior
ballistics, compensating for exterior ballistics, compen-
sating for terminal ballistics, target detection, target
identification, estimating range to targets, target handover
techniques, normal flight tasks, instrument flight tasks,
emergency flight tasks, and weapons system emergency pro-
cedures. The respondents used a rating scale that ranged
from I - very low training value to 7 - very high training
value.

The commanders and aviators rated the AH-lFWS, AH-64CMS,
and UH-lFS (combined ratings) as having relatively high
training value for the procedural tasks (e.g., weapons system
switchology), but relatively low training value for tasks
that are dependent upon the visual cues provided by the
simulator (e.g., target identification; estimating range to
the target). On other types of training, the respondents did
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not exhibit a clear consensus on the simulator's value. For
example, the ratings on target handover techniques (see
Figure 1) are approximately evenly distributed across the
rating categories for both commanders and aviators. This
effect may be due to differences in the manner in which
different units use the simulators, rather than the inherent
value of the simulator for training (G. L. Kaempf, personal
communication, January 1988).

70

Comanders (580 Aviators (492)

50.

Percentage 40"
of

Respondents 30

20

1 2 3 4 5 6 7
Very Low Moderate High Very High

Training Value Rating Scale

Figure 1. Active Army ratings of the training value of simu-
lators for target handover techniques.

The training value ratings were analyzed separately for
the FWS and the CMS simulators. There are no significant
differences in the ratings between the _wo simulators on four
types of training (normal flight tasks, emergency flight
tasks, weapons system switchology, and weapons system emer-
gency procedures). However, the FWS was rated as signifi-
cantly better than the CMS on instrument tasks and procedures
(ft (496) - -6.70, u < .001), and the CMS was rated as signif-
icantly better than the FWS for the remaining seven types of
training. The greatest differences in the ratings are for
target detection (1 (495) - 11.29, g < .001) and target
identification (Q (495) - 11.27, a < .001), which ari highly
dependent on the simulator's visual system capabilities.
Although the ratings are significantly higher for the CMS
than the FWS, there is still no strong consensus among the
aviators on the training value of the simulator for training
target handover techniques.
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Finally, the FWS ratings were analyzed to determine if
their perceived training value differed as a function of the
fidelity between the primary aircraft of the aviator and the
simulator. The ratings provided by the AH-1S(MC/ECAS) avia-
tors are significantly higher than the ratings provided by
the AH-IS(MOD/PROD) aviators on two training tasks: weapons
system switchology (,t (379) - -5.19, a < .001) and weapons
system emergency procedures (X (378) - -3.73, S < .001). For
these two types of training, performance is apparently depen-
dent on the degree of physical fidelity between the simulator
and the aircraft. There were no significant differences in
the ratings between the two groups of aviators on the other
ten types of training.

latimated Trainina ReQuirementm

The survey respondents were asked several opinion ques-
tions about the training requirements for attack helicopter
aviators. Three sets of opinion question. are discussed in
this summary: (1) the need for gunnery tables, (2) the esti-
mated minimum amounts of ammunition needed for crew quali-
fication, and (3) the estimated minimum amounts of ammunition
needed to sustain an aviator's gunnery skills for a 12-month
period.

Ngd fnr "nnery tAhlon. A majority of the respondents
did not desire a standardized gunnery training program, but
agreed on the need for standardized gunnery tables to support
the development of unit training programs. That is, the
respondents want the flexibility to tailor their own unit
gunnery training programs, but most respondents recognize the
need for training program guidelines.

Table 6 shows the percentage of respondents who agreed
and disagreed on the need for standardized individual gunnery
tables. The responses to questions about crew tables and
unit mission tables were very similar to the individual table
question: the majority were in favor of having the tables,
although the NG respondents were slightly less favorable than
the AA respondents and the aviators were slightly less favor-
able than the unit commanders. A large majority of respon-
dents also wanted live-fire practice tables and mandatory
simulation tables.
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Table 6

Percentage of Respondents Agreeing on the Need for Standardized
Individual Tables

•. mnx P. Strongly % Moderately % Moderately % Strongly

Active Army 36.8 28.9 18.4 15.8
,( - 76)

National Guard 21.6 48.6 18.9 10.8
(a - 37)

Ayfatnr a Strongly P Moderately P Moderately P Strongly

Active Army 27.8 35.0 22.3 14.9
(a = 525)

National Guard 20.6 38.1 24.2 17.0
(a - 223)

Graw quallitiation Lmmunition r•_guirjmfmtR. The respon-
dents were asked to estimate the minimum number oil rounds of
each type of ammunition needed for an average avisitor to
achieve crew qualification. Because of the differences in
weapon systems on the various aircraft assigned to the units,
there are large differences in the number of respondents to
each item. If there were 15 or fewer respondents to an item,
the data were considered unreliable and were not analyzed.
Nonetheless, reasonable estimates were obtained for most
types of ammunition.

As shown in Tables 7, 8, and 9, the commanders tended to
have slightly higher estimates than the aviators of the
number of 7.62-, 20-, and 40-mm rounds that are needed for
crew qualification. The estimates are substantially higher
than the median number of rounds fired in FY87 (see Table 5).
Reliable estimates of the number of 30-mm rounds were
obtained only from AH-64 aviators (see Table 10).



Table 7

Estimated Mtntmum Number of 7.62-mm Rounds Required for an
Average Aviator to Achieve Crew Qualification

Active Army

1Mdn ......

IQR ......

n 12 10 9

National Guard

Mdn 6000 3000 --

IQR 3000-12000 1800-6000 --

n 24 21 11

Active Army

Mdn 3000 1500 1500 6000

IQR 1200-4000 1500-3000 1000-3000

n 80 73 66

National Guard

Mdn 4000 2000 3000 9000

IQR 2000-6000 1500-6000 1500-6000

n 158 145 124

N The following abbreviations are used in Table 7: mm -
millimeter; NVD - night vision device; Mdn - median; IQR -
interquartile range; n - number of respondents; -- - insuf-
ficient data (a1 < 15) to compute statistics.
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Table 8

Estimated Minimum Number of 20-mm Rounds Required for an
Average Aviator to Achieve Crew Qualification

Active Army

Mdn 750 600 500 1850

ZOR 500-1200 300-1000 200-800

n 40 39 38

National Guard

Mdn ......
IQR ......-

n 1 1 1

Active Army
Mdn 600 500 500 1600

IQR 400-1000 300-1000 300-1000

n 335 322 298

National Guard
Mdn 1000 1000 1000 3000
IQR 400-2000 400-1500 400-1500
n 38 35 33

Note! The following abbreviations are used in Table 8: mm-
millimeteri NVD - night vision devicel Mdn - median; IQR -
interquartile range; nu - number of respondents; -- - insuf-
ficient data (a < 15) to compute statistics.
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Table 9

Estimated Minimum Number of 40-mm Rounds Required for an
Average Aviator to Achieve Crew Qualification

•,•!. .• .. . .. . . ........ .ot a

Active Army
•Mdn ......

IQR- -- --

12 10 8

National Guard

Mdn 300 250 --

IOR 200-500 100-300 --

A 19 17 8

Active Army
Mdn 300 225 200 725
IOR 150-500 100-400 150-400
n 76 64 59

National Guard

Mdn 300 200 200 700

IQR 100-500 100-500 100-500
n 128 118 104

M The following abbreviations are used in Table 9: mm,-
millimeter; NVD - night vision device; Mdn - median; IQR -
interquartile range; n - number of respondents; -- - insuf-
ficient data (sk < 15) to compute statistics.
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Table 10

Estimated Mlnlmum Number of 30-mm Rounds Required for an
Average Aviator to Achieve Crew Qualification

Active Army

Hdn ......
IQR ......-

A 8 5 8

National Guard
Mdn ......

IQR -- -- --

A 0 0 0

flDg Tot-l

Active Army
Mdn 500 500 500 1500
IQR 300-1000 300-750 300-1000
a 81 56 81

National Guard
Mdn ......--

IQR -- -. --

a 5 5 5

N The following abbreviations are used in Table 10: mm
- millimeter; NVD - night vision device; Mdn - median; IQR -
inter,'cpartile range; a - number of respondents; -- - insuf-
ficiont data (n < 15) to compute statistics.

22



Table 11 presents the estimated minimum number of High
Explosive (HE) FFARs required for day, night-unaided, and
night vision device qualification. Compared to the unit
commanders, the aviators generally estimate that more FFARs
are required for crew qualification. There is close agree-
ment between the AA and NG aviators and between the AA and NG
commanders on the number of FFARs needed for crew qualifica-
tion. The ranges of the estimates indicate there is more
agreement among commanders than among aviators on the number
of FFARs that are needed. This pattern also occurs in the
estimates of the number of TOW missiles that are needed to
qualify (see Table 12). There is much closer agreement among
all subgroups on the estimated minimum requirements for 2.75-
inch smoke and illumination FFARs (see Table 13).

1ki1l aun$.inmarl ammuniRinunt&n ra.mmn$a. in questions
that are similar to the crew qualification items, the respon-
dents were asked to estimate the minimum number of rounds of
each type of ammunition needed to sustain an average avia-
tor's gunnery skills for a 12-month period. Table 14 pre-
sents the estimated sustainment requirements for the 7.62-,
20-, 30-, and 40-mm guns. Where comparisons can be made,
there is generally good agreement in the estimates between AA
and NG, and between aviators and commanders. With the excep-
tion of 30-mm ammunition, the median estimated sustainment
requirements are less than the total estimated crew quali-
fication requirements.

Table 15 presents the median sustainment estimates. for
the 2.75-inch HE, smoke, and illumination FFARs. For all
three types of FFARs, the aviators generally estimate a
higher sustainment requirement than the unit commanders'. The
generally smaller ranges of estimates indicate a better con-
sensus among the commanders than among the aviators in their
opinions on the ammunition requirements for skill sustain-
ment. The estimates are much higher for the AA than the NG,
but this result probably reflects the differences in training
readiness conditions. The median gunnery skill sustainment
estimates approximate the annual STRAC authorizations per
airframe for all levels of gunnery training (i.e., inde.vid-
ual, crew, team, and CALFEX/JAAT).

As shown in Table 16, the aviators' estimates for
missile skill sustainment are substantially higher than the
current authorizations (.9 TOW missiles per airframe and no
HELLFIRE missiles). Very little reliable data were obtained
from the commanders on skill sustainment requirements for the
TOW and HELLFIRE missiles.
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Table 11

Estimated Minimum Number of 2.75-inch HE Rockets Required for
an Average Aviator to Achieve Crew Qualification

Active Army
Mdn 40 32 32 104
IQR 32-76 20-50 24-50

57 52 52

National Guard
Mdn 60 30 --

IQR 28-112 20-56 --

a 25 22 12

Active Army
Mdn 50 48 48 146
IQR 30-100 25-100 25-100
n 486 443 440

National Guard
Mdn 50 50 50 150
IQR 36-100 25-76 24-100
n 185 170 151

S The following abbreviations are used in Table 11: HE
- high explosive; NVD - night vision device; Mdn - median;
IQR - interquartile range; a - number of respondents;
insufficient data (a < 15) to compute statistics.
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Table 12

Estimated H±a±mum Number of Missiles Required for an Average
Aviator to Achieve Crew Qualification

•,,.TOW MIHRTLAR HRITLWTR M!•!t•R

Active Army

Mdn 2 1 1

IQR 1-2 1-2 1-2 -- -- --

45 34 26 7 2 7

National Guard

M d n . .. .. .. .. .. .

IQR -- -- -- -- -- --

12 9 4 0 0 0

TOW MTIBSTL!R MPLL•TRRI MSRSILE

Active Army

Mdn 2 2 2 2 2 2
IQR 1-3 1-4 1-4 1-4 1-5 1-5

A 358 276 226 69 34 68

National Guard

Mdn 2 3 4 -- -- --

IQR 1-5 2-5 2-5 -- --.

n 99 79 65 9 7

Nt~tai The following abbreviations are used in Table 12: NVD
- night vision device, Mdn - median; IOR - interquartile
range; a - number of respondents: -- - insufficient data (a <
15) to compute statistics.
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Table 13

Estimated Minimum Number of Smoke and Illumination Rockets
Required for an Average Aviator to Achieve Crew Qualification

Active Army

Mdn 10 12 10

IQR 8-20 10-20 6-16
n 41 47 40

National Guard

"Mdn -- 14 --

ZOR -- 7-24 --

n 14 22 9

g Skg(D aum Igightl

Active Army

Mdn 16 18 16

IQR 10-30 10-30 10-30
n 278 348 301

National Guard

Mdn 12 14 14

XQR 10-25 10-25 10-25

n 90 121 97

XtA: The following abbreviations are used in Table 13:
Illum - illuminationi NVD - night vision device; Mdn -
median; IQR - interquartile rangel jn - number of respondents;
-- - insufficient data (A, < 15) to compute statistics.
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Table, 14

Estimated in•imim Number of Rounds Needed to Sustain an
Average Aviator's Skills for 12 Months

~mmana ~ 7 L2-mm 20-.MM 30MM L.

Active Army

Mdn -- 1000 ....

IQR -- 600-2000 ....

13 41 8 13

National Guard
Mdn 6000 ..-- 300

IQR 3000-9000 -- -- 200-500

n 28 2 0 22

Axiators2.&ALmm 2Z-mm301M40

Active Axmy

Mdn 6000 150e) 2000 500
IQR 4000-12000 1000-2500 1UOO-3200 300-1200

n 84 357 85 80

National Guard
Mdn 5000 1000 -- 300

IQR 3000-10000 600-2000 -- 200-800

n 177 37 6 142

klot The following abbreviations are used in Table 14: rmi
- millimeter; Mdn - median; IQR - interquartile range; a -
number of respondents; -- - insufficient data (n < 15) to
compute statistics.
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Table 15

Estimated Minimam Number of 2.75-inch Rockets Needed to
Sustain an Average Aviator's Gunnery Skills for 12
Months

mandgra flI-kd T I 1"M0
Active Army

Mdn 100 14 20

IQR 50-200 10-30 8-48
n 60 47 54

National Guard

Mdn 60 14 10
IQR 38-100 6-14 6-14

n 29 17 25

Aiitr Im Syk ilium

Active Army

Mdn 160 30 30
IQR 100-300 20-60 20-50

n 514 330 418

National Guard

Mdn 76 14 14
IQR 50-152 10-40 10-30
n 203 111 146

Nnta: The following abbreviations are used in Table
8: HE - high &xplosiveg Illum - illumination; Mdn -
median; IQR - interquartile range; n - number of
respondents.
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Table 16

Estimated mindmam Number of Missiles Needed to Sustain an
Average Aviator's Skills for 12 Months

TOW MISSILES HELLFIRE MISSLERS

Active Army
Mdn 2 --

IQR 1-3 --

n 49 8

National Guard
Mdn ....

n 13 0

TOW IS SL LI M!RATLES

Active Army
Mdn 3 3
IQR 2-5 2-6
n 403 60

National Guard
Mdn 3 --

XQR 2-5 --

In 109 8

N The following abbreviations are used in Table 16: Mdn
- median; IQR - interquartile rangei a - number of respon-
dents; -- - insufficient data (n < 15) to compute statistics.
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SI•MMARY AND CONCLUSIONS
The Ammunition and Gunnery Survey research was conducted

to establish an empirtcal information data base on U.S. Army
and National Guard attack helicopter aviators and units. The
following types of information are included in the data base:

"* the demographic characteristics of the aviators and
units,

"* the allocation and utilization of ammunition to avia-
tion units,

"• the availability and utilization of gunnery ranges for
aviation training,

"* the availability and utilization of flight simulators
for aviation training,

"* the estimated resource requirements for effective
gunnery training, and

"* ancillary issues in aviation gunnery training.

The data base is intended to support the requirements
for both current and future Army and National Guard aviation
gunnery analyses. The current requirements are to (a)
formulate justifiable ammunition requests for helicopter
gunnery training, (b) revise the FM 1-140 HalicQpter Gunnery
manual, and (c) evaluate the availability and utility of
gunnery ranges and training simulators. Further analyses of
the data base will be conducted as additional questions about
attack helicopter training are raised. The information
collected during this survey also serves as a, baseline for
comparison with future data collection effort,.

Several conclusions can be drawn from the survey
results, especially with respect to the major problem areas
addressed in the current analyses. Each general conclusion
is discussed in the following paragraphs.

1. The return rates and distribution across major commands
of usable surveys are adequate to provide a reliable data
base for analysis, although there are limitations on the
number of subsample analyses that can be conducted reliably.
The amount and quality of the data collected are especially
satisfactory when considering the length and detail of the
surveys and the short suspense that was provided for com-
pleting them. In addition, some of the current results are
corroborated by the findings of a previous, though less
comprehensive, ammunition survey (STRAC, 1987).

2. The AA respondents are, on the average, relatively young
and inexperienced in the performance of their occupational
specialty. This is a factor that should be considered in
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determining the types and amounts of training that are pro-
vided. The NG aviators generally are older and have more
experience than their AA counterparts, and therefore may be
better able to sustain their skills at acceptable TRC levels
with les training resources. However, proportionately more
of the NG aviators are maintaining their gunnery skills in
aging and less effective attack aircraft (e.g., AH-lG,
UH-IC/M, UH-IH). Although slightly younger, the AA comman-
ders have experience levels that are approximately equal to
the NG commanders.

3. Although the average AA aviator flew slightly more than
the minimum number of hours required to maintain his flight
skills in FY87, he fired less than the STRAC-authorized
number of rounds of ammunition. The average NG aviator
generally logged fewer flight hours and fired less ammunition
than his AA counterpart. The median number of NG flight
hours is consistent with previous research on the utilization
of NG aviator training time (Ruffner & Szabo, 1986). The
lower ammunition expenditures are consistent with the lower
TRC level of most NG units.

4. A substantial number of AA and NG attack helicopter
units are unable to meet the standards for their TRC with the
resources that are currently available to them. In many
cases, the respondents indicated that their STRAC ammunition
allocation was insufficient to meet the training standards;
in other cases, the inability to meet the training standards
was attributed to other resource limitations such as a lack
of suitable gunnery ranges and resource management issues.
The lack of training resources and training time resulted in
substantially lower crew qualification levels for the NG than
for the AA.

5. Gunnery ranges are not readily available to many units
or do not have adequate scoring methods. Many of the closest
ranges are at a considerable distance from the unit, and
aviators must compete with other branches for range time.
Only a small percentage of aviators fired on a fully-
instrumented MPRC during FY87. Transportable scoring systems
that utilize electronic sensing are currently being developed
to meet the need for objective evaluations of gunnery profi-
ciency, but they are not yet in widespread use (G. L. Kaempf,
personal communication, January 1988). Finally, very few of
the ranges that are used by aviation units were designed
specifically for aviation gunnery. All of these problems
were especially critical for the NG units.

6. Flight simulators are being used to a moderate extent
(median of 10 hours during FY87) by the AA aviators for
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gunnery training. In addition, there are several sub-
conclusions that can bc drawn about simulator use.

a. Very few NG units have access to flight simulators
for training, which exacerbates the problems caused by
limited access to ranges.

"b. The simulators are perceived to have utility for some
types of training but not for other types. In particular,
tasks that are dependent on the FWS simulator visual system
were not rated highly on training value.

c. Aviators who fly the AH-IS(MOD/PROD) configurations
rated the training value of the FWS lower on weapons system
switchology and weapons system emergency procedures tasks
than aviators who fly the AH-iS(MC/ECAS). The lack of
physical simulator-to-aircraft fidelity was not judged to
impair training on the other training tasks.

d. AH-64 aviators rated the training value of the CMS
higher than the AH-1 aviators rated the FWS on 7 of the 12
types of training.

When drawing conclusions about the training value of
simulators, it is impcrtant to remember that the present data
are subjective opinions rather than systematic measures of
objective performance. It is not possible to determine from
the current data base if low training value ratings should be
attributed to the simulator hardware and software, to the
manner in which the simulator is utilized for training, or to
the aviators' preference for training in the aircraft instead
of the simulator.

7. The unit commanders and aviators are in favor of having
standardized gunnery tables to support the development of
training programs. The ammunition utilization and estimated
amiunition requirements data obtained from the survey respon-
dents constitute a source of information that can be used to
revise the FM 1-140 tables.

8. The estimates of ammunition requirements indicate that
the current STRAC authorizations approximate the minimum
number of rounds needed to qualify and sustain the average
aviator's gunnery skills. It is very important to remember,
however, that these estimates are based on personal opinions
of the aviators and commanders and not on empirical studies
in which training resources are systematically varied and
aviator proficiency is objectively measured. The validity of
the estimates is supported by the data on the number of
rounds fired (less than authorized) and the concomitant
percentage of units that do not meet the TRC standards.
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9. It is not sufficient for the units to receive the full
authorization of ammunition; the units must have adequate
access to ranges and the operational aircraft and weapon
systems needed to expend the ammunition. Well conceived
training and evaluation programs also are required to ensure
that the maximum benefit is received from the gunnery
training.

10. Finally, further research is needed to evaluate and
improve the training of attack helicopter aviators. Addi-
t.onal analyses can be conducted with the current data base,
and longitudinal survey data can be collected to evaluate the
effects of changes in resources and training programs. Most
importantly, the results of the Ammunition and Gunnery Survey
havy generated hypotheses that should be tested experi-
mentally (e.g., that flight simulators could be used more
effectively than they are currently being employed). ARIARDA
curriontly is planning to conduct experimental studies on the
utility of the FWS simulator for training gunnery tasks (G.
L. Keaempf, personal communication, January 1988). These
empirical studies are needed to determine the amount, fre-
quency, and type of training required to ensure that U.S.
Army and National Guard attack helicopter units are capable
of accomplishing their missions.
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